One of the earliest responses of quiescent cells in culture to growth factors and hormones is the stimulation of protein synthesis, which is correlated with increased levels of phosphorylation of cellular proteins [l] . The activation of protein synthesis and cell growth is preceeded by the incorporation of up to 5 mol phosphate into ribosomal protein S 6 . The kinase responsible for modulating this step has been purified to homogeneit and identified as a 7OkDa protein, p70"
[2], which is itself regulated by phosphorylation on serine and threonine residues [l] . Based on the known amino acid sequence, a strategy for the identification of the sites of phosphorylation was established. Recently [3] we have been able to show that each of the 4 sites have an X-S/T-P-X motif and reside in a putative autoinhibitory domain near the C-terminal end of p70 s6k.
However, the identity of the kinase activity responsible for activation of the ~7 0 '~~ was not known. In an attempt to identify this kinase, a second strategy was employed which utilised the 7OkDa S6 kinase purified from rat liver [2] as an in vitro substrate for purified kinases which may possibly function upsteam ~7 0 '~~ in the mitogenic response. In addition to their ability to phosphorylate ~7 0 '~~ in a time and temerature dependent manner, in vitro, the effect putative S6 kinase kinases on the activity of ~7 0~~~ was assessed. A summary of the results obtained are presented in Table 1 . Although many kinases were able to increase the phosphate associated with ~7 0 '~~ only PDPK, consisting of p34cdc'/cyclin A 141, was able to both increase the level of phosphorylation and activity of ~7 0 '~~ towards ribosomal protein 56. PDPK has been shown to be coupled to growth factor receptors; it is activated within 2 minutes of stimulation of cell growth, the cyclin A moiety is phosphorylated on tyrosine a viva or vitro by pp60SrC, with a concomitant increase in kinase activity 141. In addition to increasing the phosphorylation of ~7 0 '~~ _ -in vitro (Table 1) , the same phosphopeptides were generated upon tryptic digestion to those found viva [3], suggesting that PDPK is a strong candidate for the link between events at the membrane and activation of ~7 0 '~~ following mitogenic stimulation.
S.J.M. was the recipient of a European
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S6 kinase warn incubated in the presence of the kinase under investigation as described above, in the absence of label and in the presence of 100pM ATP. Spl aliquot8 were kept at either 4-C or 37'C for 30 min and then 5 6 kinase activity assayed for 10 min at 37°C after the addition of 5111 buffer containing lOmM pNpP, 4mglml 4 0 5 rihosomal subunits, protein kinase A inhihitor (PKI) and [y"PI ATP. Phosphorylation of S6 was visualised by PAGE on 15% acrylamide gels and quantified by counting the dried gel slice.
*
Denotes different phosphopeptides generated upon tryptic digestion to those found in in vivo labelled 56 kinase.
c.
Denotes the same phosphopeptides generated upon tryptic digestion to those found in in vivo.
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